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© Uposcmes encapsulating a labeling substance, 
and streptolysin O {SLO) are added to a serum 
sample, and after the antigen-antibody reaction be- 
tween antistreptolysin O (ASO) rn the sample and 
SLO added, the amount of the labeling substance 
released by lysis of the liposome membrane by the 
residual SLO is measured, whereby ASO value In 
the sample is determined. According to this deter- 
mination method, ASO value can ba determined 
rapidly and accurately and the determination can be 
automated. 
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NOVEL METHOD FOR DETERMINATION OF ANTISTREPTOLYSIN O AND A KIT USED THEREFOR 



BACKGROUD OF THE INVENTION 
1. FIELD OF THE INVENTION 

This invention relates to a novel method for 
determination of antistreptolysin 0 (hereinafter ab- 
breviated as ASO) value using liposomes, and a krt 
used therefor. 

More particularly, this invention relates to a 
novel method for determining ASO value in a sam- 
ple using liposomes encapsulating a labeling sub- 
stance, and streptolysin O {hereinafter abbreviated 
as SLO) as antigen; and a kit used therefor. Ac- 
cording to the novel determination method and kit 
of this invention, ASO value In a sample can be 
determined easily, rapidly and accurately and trie 
determination can be automated. 



2, RELATED ART STATEMENT 

Determination of ASLO value in serum is wide- 
ly used procedure for the diagnosis of previous 
streptococcal infection. In detail, SLO is a 
hemolytic loxin produced by group A streptococcf 
and has antigenicity. Therefore, when group A- 
streptococcal infections occurs, antibody against 
SLO (that is ASO) value In serum Is increased, and 
hence previous group A-streptococcai infections 
can be confirmed by detecting this increase. 

Conventional methods for determining ASO 
value include the Rantz-Randall method and the 
micro-titer method which use human (O group), 
rabbit or sheep erythrocites. Jn both of these meth- 
ods, erythrocyte© and SLO as antigen are used. 
ASO value is determined by measuring the amount 
of erythrocytes lysed, by utilizing a so-called neu- 
tralization In which SLO reacts with SO. i.e., an 
antibody in a sample serum, resulting in lnactiva- 
tion of the toxic activities such as hemolytic activity 
and cytolytic activity of SLO, However, in these 
methods, fresh erythrocytes of an animal or a hu- 
man being which is very unstable are unavaidabhy 
needed, and therefore measured values tends to 
scatter and a complicated procedure Is required. 
Furthermore, the reaction time Is relatively long* 
Accordingly, these methods are very difficult to be 
automated. 

On the ether hand a determination mBthod by 
immuno-nephelometry utilizing a kind of precipita- 
tion reaction has also been reported (Japanese 
Patent Application Kokaf (lald-Open) No. 25062/86). 
However, the degree of turbidity produced by the 
antigen-antibody reaction between SLO and ASO is 



much lower than that In other antigen-antibody 
reactions. Therefore, additives such as so-called 
agglutination promoters, etc. should be added. But 
since such additives precipitate also other proteins 
s non-specrficaily, a determination system becomes 
to be complicated, and hence automation of said 
determination method involves many problems and 
no sufficiently accurate determination of ASO value 
can be achieved. 

10 

SUMMARY OF THE INVENTION 

Accordingly, an object of this invention Is to 
T5 provide a novel determination method which uses 
neither unstable substance such as erythrocyte nor 
additive such as agglutination promoter, and per- 
mits simple, rapid and accural© determination of 
ASO value In a sample. 
20 Another object of this invention is to provide a 

novel method for determining ASO value which can 
be automated. 

Further another object of this invention is to 
provide a kit used for the novel determination 
55 method described above. 

Other and further objects and advantages of 
this invention will be apparent from the following 
description, 

TTib objects and advantages of this invention 
so described above can be achieved by the following 
novel determination method and kit. 

This invention is a method for determining ASO 
vaJue which comprises adding liposomes encap- 
sulating a labeling substance and SLO as both 
35 antigen and lytic agent to a sample, measuring the 
amount of the labeling substance released by lysis 
of the liposome membrane by SLO, and thereby 
determining ASO value In the sample; and a kit for 
determining ASO value which comprises a suspen- 
se sion of liposomes encapsulating a labeling sub- 
stance, and a solution of SLO. 

The determination method of this Invention uti- 
lizes the ability of SLO to lyse liposomes by Its 
hemolytic activity and cytolytic activity. More par- 
45 ticularly, the determination method of this Invention 
comprises adding liposomes encapsulating a label- 
ing substance and SLO to a serum sample; mea- 
suring the amount of the labeling substance re-, 
ieased by lysis of the liposome membrane by SLO 
6a remaining after the antigen-antibody reaction be- 
tween ASO In the sample and SLO added; and 
determining ASO value In the sample from a stan* 
dard calibration curve previously prepared by con- 
ducting determination for standard samples In the 
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same manner as described above. 

The determination method of this invention is a 
simple, rapid and exact method for determining 
ASO value which can be automated. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows the calibration curves obtained in 
Examples 1 and 2 r the axis of abscissa refers to 
ASO vlaue {Todd) and the axis of ordinate to ab- 
sorbance at 410 nm. In Fig. 1 -O-shows the result 
obtained In Example 1 and ♦thai obtained in 
Example 2. Fig. 2 shows the results obtained in 
Example 3, the axis of abscissa refers to ASO 
value and the axis of ordinate to relative absor- 
bance determined by taking the absorbance (at 
410 nm) at an ASO vaJue of 2ero as 100 (I.e., an 
absorbance value determined by taking the absor- 
bance measured tor a sample containing no 
ASLO) {%). In Fig. 2, -•-<>, and -A-show the 
results obtained when the amount of Si.0 in a total 
reagents mixture {i.e., a mixture ol a sample, a 
SLO solution and a liposome suspension) is 32 
ug/ml, 16 ug/ml or 8 jzg/ml, respectively. Fig. 3 
(a) shows the resutt obtained In Example 4 and Fig. 
3 (b), (c) and (d) those obtained In Example 5; (b), 
(c) and {d) shows the results obtained when the 
BSA content is 0,25%, 0.5% or 1.0%. respectively. 
In Fig, 3 t the axis of abscissa refers to ASO value 
(Todd) and the axis of ordinate to absorbance at 
410 nm. Fig. 4 shows the calibration curve ob- 
tained in Example 6; the axis of abscissa refers to 
ASO value (Todd) and the axis of ordinate to the 
change of absorbance per minute at 415 nm mea- 
sured by using as a reference a reaction solution 
using physiological saline in place of a sample. Fig, 
5 shows the correlation between the present meth- 
od (the method of Example 6) and a conventional 
method (the Rantz-Randall method). 



DETAILED DESCRIPTION OF THE INVENTION 

As the liposome used in this Invention, any one 
may be used, and there may be exemplified, for 
example t those made of mixtures of phospholipids 
or glycollpids and cholesterols or other lipids, and 
those made of mixtures of these materials and 
lipopoh/saccharides (hereinafter abbreviated as 
LPS) or LPS-iike compounds. As the phospholipids, 
there may be used any of conventional ones, for 
example, alky I ester type phospholipids such as 
dipalmitoylphosphatidylcholine (DPPC), dimyristoyl- 
phosphatidylchollne (DMPC), drstearoyf- 
phosphatidylcholine (DSPC), and the like; alkyl 
ether type phospholipids such as di-Ohexadecyl- 
phosphatidylcholine, dl-O-octadecylphosphatidyl- 



chollne, didrxjecy [phosphatidylcholine, and the like; 
and natural lecfthins such aa egg yolk lecithin, 
soybean lecrthin, and the like. Among them, the 
aJkyl ether type phospholipids are more preferable 

5 because in general they can form liposomes which 
are stable even at ordinary temperature. 

As LPS, there are usually used those derived 
from E. coll. those obtained by treatment by the 
Westphal method, etc. 

io As the LPS-llke compounds, there may be ex- 

emplified compounds obtained by subjecting LPS 
to chemical modification, for example, compounds 
obtained by oxidation of the saccharide chain por- 
tion, compounds obtained by chemical treatment 

ts such as acetylation, succlnylation, phthalyiation or 
the like of the saccharide chain portion, and com- 
plexes of LPS and polymyxin having a high affintty 
for LPS or a carbocyanine type dye which is a 
basic photosensitive dye, etc. 

20 As the glycollpids, conventional ones may be 

exemplified, and h is also possible to use conven- 
tional lipids other than those described above- 
As the liposome usd in this invention, lipo- 
somes containing LPS or a LPS-llke compound as 

25 a part of their constituents are preferred because 
they make it possible to Increase the amount of a 
labeling substance to be encapsulated. As For such 
liposomes, the specificaton of European Patent Ap- 
plication No. 87107259,1 which the present inverv 

30 tors have previously filed Is referred herein. 

The labeling substance to be encapsulated In 
the liposomes includes, for example, enzymes 
such as alkaline phosphatase, tf-galactostdase, 
giucose-5-phosphate dehydrogenase* etc.; coen- 

36 zymes such as NAD, NADP, FAD, etc.; luminous 
compounds such as luminol, luciferin, etc.; fluores- 
cent substances such as carboxyfluorescein, etc.; 
dyes such as 2,7-bis{2-arsonophenylazo)-1 .8- 
dihydroxynaphtalene-S.B-disulfonic acid, etc.; su- 

40 gars such as glucose, etc.; ionic compounds such 
as potassium dichrcmate, sodium dichromale, 
NaCI, etc.; and radical compounds such as nltrox- 
fde compounds, etc. But the labeling substance fs 
not limited thereto, and any substance may be 

4S used so long as it can be encapsulated in the 
liposomes and can serve as a marker in determina- 
tion of ASO value. 

In this invention, the enzymes are particularly 
preferred as the labeling substance. 

sa As a method for preparing the liposomes used 

in this invention, conventional preparation methods 
may be exempHfied. That is to sey, there may be 
exemplified all the well known methods for prepar- 
ing liposomes, for example, the voltexing method 

ss [A.D. Bangham et al. t J. MoL Biol., 13, 238 (1965)1, 
sonication methods IC. Huing et aU Biochemistry, 
8, 344 (1969)3, surfactant method [J.FL Slack et al M 
Biochem. Blophys. Acta., 323 , 547 (1973)]. reverse- 
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phase evaporation method (REV method) [F, Szoka 
et al., Proc. Natl. Acad. Sci., U.SA, 75. 4194 
(1978) J, ethanol infusion method, ether infusion 
method, pre~vesicle method [S.Batzri et al. r 
Biochem. Biophs. Acta., 298, 1015 {1973)3. French 5 
press extrusion method, Ca 2+ fusion methods an* 
neaJing method, freeze -thaw-fusion method, freeze- 
dryrng methods, W/O/W emulsion method, meth- 
ods such as the stable p lurtlamellar vesicle method 
(SPLV method) recently reported by S.M, Gruner iO 
et al. [Biochemistry, 242833 (1995)], and methods 
for preparing liposomes called "giant liposomes" 
which have a large captured volume. The lipo- 
somes containing LPS or a LPS-Jike compound are 
prepared according to the process disclosed in the ts 
specification of European Patent Application No. 
87107259,1. 

The labeling substance to be encapsulated in 
the liposomes is usually added at an optional step 
In the above-mentioned method for preparing lipo- 20 
somes. 

The determination method of this Invention 
comprises adding a suspension of liposomes en- 
capsulating the labeling substance and a solution 
of SLO as antigen to a sampler measuring the 25 
amount of the labeling substance released by lysis 
of the liposome membrane by SLO; and thereby 
determining ASO value in the sample. 

The using amounts of the liposomes, labeling 
substance, SLO, etc. used in the determination 30 
method of this invention In terms of their con- 
centration in a total reagents mixture, i.e., a mixture 
of a sample, a SLO solution and a liposome sus- 
pension (or a total reagents mixture before addition 
of the reaction terminator solution hereinafter de* 35 
scribed, In the case of determination using the 
reaction terminator) are as follows. The amount of 
the liposomes is usually 5 to 500 n mol/ml, prefer- 
ably 30 to 100 n mot/ml In the total reagents 
mixture In terms of the amount of phospholipid or 40 
glyco lipid. The amount of the labeling substance to 
be encapsulated in the liposomes is varied de- 
pending on the kind of the labeling substance, but 
for example, when the labeling substance is al- 
kaline phosphatase (hereinafter abbreviated as AP), 45 
said amount is usually 0.02 to 0.e unit/ml, prefer- 
ably 0.1 to 0.2 unlt/ml in the total reagents mixture. 
Although the amount of SLO is not critical because 
it is varied depending on the kind of the liposome, 
an amount of 0.5 to 100 ug/ml in the totai reagents so 
mixture is usually preferably employed. When an 
enzyme is used as the labeling substance in the 
determination method of this invention, a substrate 
is used for measuring the amount of the enzyme 
released from the liposomes. The amount of the 6S 
substrate used is varied depending on the kinds of 
the enzyme and substrate used, but for example^ 
when AP is used, said amount Is usually 0.5 to 10 



mM, preferably 2 to 5 mM in terms of the con- 
centration of p-nitrophenylphosphate as substrate 
solution. 

In the determination method of this invention, a 
buffer solution is usually used for conducting the 
determination stably or as a diluent for the lipo- 
some suspension, the SLO solution, etc. As the 
buffer solution, there can be used all the conven- 
tional buffer solutions including phosphate buffer, 
Good's buffer (HEPES, PIPES. MES, etc.), Tris 
buffer, etc. Water-soluble proteins such as bovine 
serum albumin (BSA), gelatin and the like, sugars, 
chelating agents, reducing agents, etc. may be 
properly added as additives to these buffer solu- 
tions.' SLO Is used usually In the form of an aque- 
ous solution but Is relatively unstable in an aque- 
ous solution. Therefore, for stabilizing SLO, it is 
preferable to incorporate water-soluble proteins 
such as BSA, gelatin, etc. previously Into the buffer 
solution used for the SLO solution. Although the 
adding amount of the protein is not critical, it is 
usually about 0.05 to about 2.0 w/v% in the buffer 
solution. In the determination method of this inven- 
tion, ASO value can be accurately determined even 
when the above-mentioned proteins are added. 

The determinetion method of this invention is 
described below, for example, by taking the case 
where liposomes encapsulating AP as a labeling 
substance are used and p-nrlrophenylphosphate is 
used as a substrate. 

First, a sample and SLO 'are mixed and then 
pre-irvcu bated for about 1 to about 10 minutes, 
followed by adding thereto the liposomes; or a 
sample, SLO and the liposomes are mixed simulta- 
neously. Then, the resulting mixture was incubated 
for 5 to 30 minutes, after which p-nltrophenyl- 
phasphate as substrate Is added and the mixture 
thus obtained is incubated for another 5 to 30 
minutes. After the predetermined time, the reaction 
is terminated by addition of a reaction terminator 
(e.g., NaOH, KOH, etc), and absorbance at 410 nm 
is measured. Aftemativeiy, all the reagents (i,e M 
SLO, the liposomes and the substrate) are allowed 
to act on a sample at the same time, and after 
incubation for 5 to 30 minutes, the reaction Is 
terminated by addition of a reaction terminator and 
absorbance at 410 nm is measured. Subsequently, 
ASO value in the sample is determined from a 
calibration curve previously prepared by use of 
standard samples. 

When a enzyme is used as a labeling sub- 
stance. It is also possible to determine ASO value 
by measuring the change of absorbance per pre- 
determined time after preincubating the total 
reagent mixture and a substrate or preincubating 
the total reagent mixlure and thereafter adding the 
substrate, 

Although either of the methods described 
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above may be employed, the latter method in 
which a sample, SLO and the liposomes are mixed 
simultaneously is superior because Its procedure is 
simple and the determination can be carried out in 
a short time. 

It Is also possible to determine ASO value by 
measuring absorbance after substantial completion 
of the jysis ot the liposomes without using a reac- 
tion terminator. 

For example, when a luminous substance, a 
dye or the like is used as the labeling substance, 
the amount ot the labeling substance released from 
the liposomes is determined by measuring absor- 
bance directly without using a substrate- Also when 
other labeling substances are used, the amount of 
these substances released can be determined by a 
we El known method for them. 

As is clear from the above detailed description, 
the kit used for the determination method of this 
Invention compriaes a suspension of liposomes en- 
capsulating a labeling substance and a solution of 
SLO. 

The solution of SLO preferably contains water- 
soluble proteins such as BSA, gelatin, etc., particu- 
larly preferably BSA. 

For example, when an enzyme or the like Is 
used as the labeling substance. In addition to these 
reagents a substrate solution lor the enzyme or the 
like Es used. 

The conventional buffer solutions described 
above also can optionally be added. 

As described above in detail, the determination 
method of this invention is sufficiently applicable 
not only to a manual method but also to determina- 
tion using an automatic analyzer, and permits easy 
and rapid determination. When the determination is 
carried out by means of an automatic analyzer, 
combination of reagents, etc. are not critical and 
there may be properly selected a combination ol 
reagents which seems to be the most suitable In 
consideration of the type of the automatic analyzer 
or other factors. 

This invention is further explained In more de- 
tail with reference to Referential Examples and 
Examples, which are not by way of [Imitation but 
by way of Illustration. 



Referential Example 1 

Preparation of liposomes encapsulating AP using 
df-O-hexadecy Iphospn atidylchol ine as a 
phospholipid 

In a test tube were placed 325 ul of a 20 mM 
solution of di-Ohexadecylphcsphatldylcholine In 
chloroform, 325 ul of a 20 mM solution of choles- 
terol In chloroform, and 65 ill of a 6 mM solution of 



dipalmitoylphosphatidylgfycerol in 
chloroform/methanoJ (95:5), and after mixing, the 
solvent was distilled off by means of a rotary 
evaporator. The residue was dried in a desiccator 

5 for 2 hours, after which 0,5 ml each of chloroform 
and diethyl ether were added, followed by adding 
thereto 80 a\ of an alkaline phosphatase (AP) solu- 
tion [a solution of 5,000 unit/2.5 ml of Ap mfd. by 
Sigma Chemical Company in 0.01 M HEPES (N-2- 

w hydroxyethylpiperazine-N'-ethanesuitonic acid) 
buffer, pH 7.4], and the resulting mixture was vigor- 
ously stirred with a Vortex mixer. The mixture was 
then concentrated on a water bath at 43 • to 4S'C 
by means of a rotary evaporator, and the organic 

75 solvent was removed by distillation, after which 1 
ml of 0.01 M HEPES buffer was added and the 
resulting mixture was stirred with a Vortsx mixer 
until uniform dispersion was achieved. The disper- 
sion tfius obtained was transferred to a centrifuge 

20 tube and centrifugatlon at 34,000 r.p.m, at 4*C for 
40 minutes was repeated 5 times to remove the 
supernatant. Then, the pellet (the precipitation) was 
suspended in 2 ml of 0.01 M HEPES buffer and the 
resulting suspension was stored at 4 fl C. 

is 

RolerentiaJ Example 2 

Preparation of liposomes encapsulating AP using 
30 IPS as a part of constituents 

J_PS-iioosorr.es encapsulating AP were pre- 
pared in exactly the same manner as in Referential 
Example 1, except that a mixture of the lipid solu- 
35 tions used in Referential Example 1 and a suspen- 
sion of 0.5 mg of lipo polysaccharide (LPS) in 1 ml 
of chloroform/moth an ol (1:1) was used in placB of 
said lipid -solutions. 

40 

Referential Example 3 

Preparation of liposomes encapsulating AP using 
LPS and DPPC 

In a round bottom flask were placed 2 ml of 20 
mM solution of dipaJmrtoylphosphatidyicrioline 
(DPPC) in chloroform and 2 ml of a 20 mM solution 
of cholesterol in chloroform, and after mixing, the 

so solvent was distilled off by means of a rotary 
evaporator. Further, the residue was dried in vacu- 
um by means of a vacuum pump in a desiccator 
for 2 hours to form a thin film of the lipids on the 
interior surface of the flask. The thin film was 

55 hydrated by addition of 0.6 ml of a 200 mM aque- 
ous n-octyl glucoside solution containing LPS in an 
amount of 0.6 mg/ml and O.OTM HEPES buffer (pH 
7.4), and the mixture thus obtained was stirred with 
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a Vortex mixer until uniform dispersion was 
achieved. Then, 250 1 of an aqueous AP solution 
(2>G00 unit/ml) was added, and after stirring and 
mixing -for a while, the resulting mixture was cfia- 
jy*ed against 0.01 M HEPES buffer at 50 P C. After 
about 2 hours, the liposome suspension thus ob- 
tained was transferred to a centrifuge tube, and 
centrifugation at 35,000 r.p,m, at 4°C tor 40 min- 
utes was repeated 5 times to remove the super- 
natant Then, the pellet was' suspended in 0.01 M 
HEPES buffer and the resulting suspension was 
stored at 4°C. 



Reperential Example 4 

Preparation of liposomes encapsulating AP using 
LPS and eg g yoik lecrthin 

Liposomes encapsulating AP were prepared in 
exactly the same manner as in Referential Example 
3, except that a 1.4 wt% solution of egg yoik 
lecithin in chloroform wes used in place of the 
* DPPC solution and that the temperature at dialysis 
was changed into from 50*C to* room temperature. 



Referential Example 5 

Preparation of liposomes encapsulating AP using 
LPS, DPPC and eg g yolk lecithin 

Liposomes encapsulating AP were prepared rn 
exactly the same manner as in Referential Example 
3, except that 1.5 ml of a 1.4 wt% solution of egg 
yolk lecithin In chloroform and 0.5 ml of a 20 mM 
solution of DPPC in chlorotorm were used in place 
of the DPPC solution and that the amount of the 
aqueous AP solution was changed into trcm 250 ui 
to 1 ,5 ml. 



Example 1 

To 1 0 ul of the liposome suspension obtained 
In Referential Example t were added 20 ul of each 
of ASO solutions different in concentration, 20 ul of 
a SLO solution (concentration 1 trig/ml) and 400 uf 
of a 2 mM p-nltrophenylphosphate disodium solu- 
tion and the resulting mixture was incubated at 
37*C for 30 minutes. Then, 1.5 ml of a 0.1 N NaOH 
solution was added to terminate the reaction and 
absorbance at 410 rim was measured. The result 
obtained is shown by Oin Fig. 1. 

The amounts of the liposomes, AP and SLO In 
the total reagents mixture (which did not contain 
the NaOH solution) were 60 n mol/ml In terms of 
the amount of phospholipids, 0.6 unit/ml and 44.4 



ug/ml, respectively. As is obvious from Fig. 1 t a 
good linear relationship exist between ASO value 
and absorbance, indicating that ASO value can be 
accurately determined by this invention. 

5 

Example 2 

Determination was carried out In exactJy the 
to same manner as In example 2, except that 10 ul of 
the LPS-liposome suspension obtained In Referen- 
tial Example 2 was used, to obtain the result shown 
by -#-in Fig, 1 . 

Example 3 

To 20 ul of each of ASO solutions different In 
concentration was added 20 ul of the liposome 

20 suspension obtained in Referential Example 3, and 
the resulting mixture was diluted to a volume of 
200 ul with 50 mM TriS [trisfhydroxym ethyl)- 
aminomethane]-HCl buffer (pH 7.8), 20 ul of a SLO 
solution (predetermined concentration) and 400 ul 

2a of 2 mM p-nitro-phenylphosphate solution were ad- 
ded to the resulting dilute. After incubation at 37* C 
for 20 minutes, the reaction was terminated by 
addition of 2 ml of a 0 r 1 N NaOH solution and 
absorbance at 41 0 nm was measured. The relation- 

30 ship between ASO value (Todd) and relative absor- 
bance (a value determined by taking the absor- 
bance measured for a sample containing no ASO 
as 100) is shown In Fig, 2. )n Fig. 2 t -•». Oand 
-A-show the results obtained when an SLO solution 

35 having a concentration of 1 mg/ml, 0,5 mg/ml or 
0-25 mg/ml, respectively, was used, that is to say, 
-O-and -A-show the result obtained when the 
amount of SLO In the total reagents mixture was 32 
ug/ml, 16 ug/ml or 8 ug/ml. respectively. 

40 

Exam pel 4 

10 Ul of the liposome suspension obtained In 
45 Referential Example 4 was diluted in 20 times with 
50 mM Tris-HCI buffer containing 0.1% BSA and 
gelatin (pH 7.8), To 200 ul of the resulting dilution 
was added 400 uJ of 2 mM p-nltrophenylphosphate 
disodium solution containing SLO (the amount of 
so SLO: 2 ug) obtained by dilution with the same 
buffer as described above, and the resulting mix- 
ture was incubated at 37 *C for 30 minutes. Then 2 
ml of a 0.1 N NaOH solution was added to termi- 
nate the reaction and absorbance at 410 nm- was 
55 measured. The result obtained is shown in Fig. 3- 
(a). 



e 



11 



0 268 773 



12 



Example 5 

Determination was carried out in exactly the 
same manner as in Example 4, except for changing 
the BSA content of the buffer 3clution used for 
diluting the liposome suspension and the substrate 
solution containing SLO. The results obtained are 
shown in Rg. 3 (b), (c) and (d)> In Rg. 3, (b). (c) 
and (d) shown the results obtained when the BSA 
content was 0.25%, 0.5% or 1,0%, respectively. 

It can be seen that as is clear from these 
results, the determination method of this invention 
is not adversely affected by the content of BSA 
which was added for stabilizing SLO in the diluting 
buffer solution. 



Example 6 

ASO value was determined by means of an 
automatic analyzer Hitachi Modef 7050. 

First, 5 u-l of a sample was mixed with 350 a I 
of a first reagent R1 [prepared by dilating 2 ul of 
the liposome suspension obtained in Referential 
Example 5 to a volume af 350 ill with 50 mM Tris- 
HCI buffer (containing 0.1 7% BSA and gelatin)] and 
correction blank was conducted. After 5 minutes. 
250 u\ of a second reagent R2 (the amount of SLO: 
0.5 iig, substrate concentration; 2 mM) was added. 
After another 5 minutes, change of absorbance per 
minute at 415 nm (700 nm) was measured, A 
calibration curve for ASO value in the present 
method is shown in Rg. 4. In Rg, 4, the axis of 
abscissa refers to ASO value (Todd) and the axis 
of ordinate to the change of absorbance per minute 
at 415 nm measured by using as a reference a 
physiological saline in place of a sample. The 
correlation between the present method and a con- 
ventional method (Rantz-Randalf method) is shown 
fn Fig. 5. 

As is obvious from Rg. 5, the values obtained 
by the determination method of this invention cor- 
relates well to those obtained by the conventional 
method, and therefore this invention permits ac- 
curate determination. 



Claims 

1. A method for determination of antistrep- 
tolysin© (ASO) vaiue r which comprises 

adding liposomes encapsulating a labeling 
substance and streptolyslno (SLO) as both antigen 
and lytic agent to a sample, 

measuring the amount of the labeling sub- 
stance released by lysis of the liposome mem* 
brane by SLO, and 

thereby determining ASO value in the sample. 



2. The method according to Claim 1, wherein 
the labeling substance is selected from the group 
consisting of enzyme, coenzymes, luminous com- 
pounds, fluorescent compounds, dyes, sugars, ion- 

6 ic compounds and radical compounds. 

3. The method according to Claim 1, wherein 
the labeling substance Is an enzyme, 

4. The method according to Clajm 2, wherein 
the determination Is carried out In the presence of 

w a water-soluble protein. 

5. The method according to Claim 4 t wherein 
the water-soluble protein is bovine serum albumin 
(BSA). 

6. The method according to Claim 1, wherein 
is the liposome contains a lipopoly saccharide (LPS) 

or a LPS-ilke compound as a part of its constitu- 
ents. 

7. A method for determination of ASO value, 
which comprises 

20 adding a suspension of liposomes encapsulat- 

ing a labeling substance and a solution of SLO to a 
sample, 

measuring the amount of the labeling sub- 
stance released by lysis of the liposome mem- 
25 brane by SLO remaining after the antigen-antibody 
reaction between ASO In the sample and SLO 
added, and 

determining ASO value in the sample from a 
standard calibration curve previously prepared by 
30 conducting determination for standard samples in 
the same manner as described above. 

8. The method according to Claim 7, wherein 
the amount of the lipsomes used for the determina- 
tion is 5 to 500 n moi/ml in terms of phospholipid 

35 or glycoGpld in a total reagents mixture (a mixture 
of a sample, a solution of SLO and a suspension of 
liposome), and the amount of SLO used therefor is 
0.5 to 100 ug/ml in the total reagents mixture, 

9. The methods according to Claim 7, wherein 
40 the solution of SLO contains a water-soluble pro- 
tein. 

10. A kit for determining ASO value In a sam- 
ple which comprises a suspension of liposomes 
encapsulating a labeling substance and a solution 

45 of SLO. 

11. The kit according to Claim 10, wherein the 
labeling substance is an enzyme. 

12. The kit according to Claim 10, which further 
comprises a substrate solution. 

so 13. The kit according to Claim 10. wherein the 

solution of SLO contains a water-soluble protein. 

14, The kit according to Claim 10, wherein the 
liposome contains a llpopofysaccharide (LPS) or a 
LPS-llke compound as a part of Its constituents. 

55 
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